The incidence of neonatal convulsions varies between 1-5 and 14 per 1000 liveborn infants. ' 2 Although a large number of aetiological factors have been implicated, few studies have reported the various causes among a cohort of newborn infants. We prospectively studied all infants with neonatal seizures over a two year period by a variety of investigations, including high resolution real time ultrasound, and found intracranial haemorrhage to be an important and relatively frequent finding.
Patients and methods
Over a two year period all infants with clinically observed convulsions were carefully investigated. Infants of 35 weeks' gestation and above were included in the study if they had been witnessed to have a convulsion by a member of the medical staff. Seizures occurring at any time from birth to the 28th day of life were considered. Those infants referred from outside the hospital were included if they fulfilled the above criteria.
Initial investigations included blood sugar, serum electrolytes, including calcium, blood cultures, and a real time ultrasound examination of the brain (ATL 300i machine fitted with a multifrequency transducer). In addition the labour ward records were examined for evidence of fetal distress on cardiotachograph recordings and the Apgar scores were noted. For a diagnosis of asphyxia to be made, the infant was required to show some evidence of distress in utero or at birth, and also to show the classic progression of neurological abnormality associated with this condition.3 If these criteria were normal or if the infant continued to have convulsions then the following investigations were also performed: TORCH screen (antibody titres for toxoplasmosis, rubella, and herpes; urine microscopy for intracellular inclusion bodies), lumbar puncture, urine for amino acid and organic acid chromatography, and a 'metabolic' screen of urine for reducing substances, pH, ketones, sugar, and glycosaminoglycans.
Results
Sixty one infants were studied. Gestation ranged from 35 to 42 weeks (median 40), and the time of the first convulsion ranged from 2 hours to 25 days of age (median 2 days). A cause was evident in 56 (92%) of the infants (Table) . The commonest cause was asphyxia (53%) but others were infection (8%) and metabolic (5%), hypoglycaemia (3%), and congenital abnormalities (3%). Three infants were found to have neonatal 'stroke' and nine had intracranial haemorrhage. The varieties of haemorrhage included intraventricular (4 cases), thalamic (2 cases), primary parenchymal, subarachnoid, and subdural associated with a tear of the tentorium (1 case each). Cerebral artery infarction affected the posterior cerebral artery in two cases ( Figure) and the middle cerebral in one. Other disorders included maple syrup urine disease, hypernatraemia, and Intracranial haemorrhage or neonatal stroke seems, in our study, to have a common and important association with neonatal seizures, accounting for 20% of the total cases. We cannot be certain that haemorrhage was the cause of the seizure in all cases but it is very unlikely that the convulsion caused the intracranial bleed. It is possible that a more fundamental insult caused both seizures and haemorrhage. Nevertheless intracranial haemorrhage seems to be a useful marker for such cerebral injuries and a prognosis may be given on the basis of this condition.
There have been four studies in the past 10 years reporting the incidence of different causes of neo- 
